The correction of the saddle nose involves surgical consideration of both function and cosmesis.
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The correction of the saddle nose involves surgical consideration of both function and cosmesis.
Aetiology
Trauma is by far the commonest cause of saddle nose deformity. Severe injury to the nose by a force in the antero-posterior direction will lead to fracture and splaying of the bones constituting the upper vault. Cartilage is also fractured, buckled or dislocated from its attachment to bone, and haematoma formation which strips away the perichondrium leads to death of the cartilage cells. The subsequent fibrosis often leads to accentuation of the deformity.
A too radical septal operation, where not enough support for the nasal dorsum has been retained, will also result in a saddle deformity. The combination of a radical septal operation, followed by a rhinoplasty perhaps performed by a different surgeon, will sometimes result in a deformity which may be difficult to correct.
Surgical anatomy
There are three well defined but closely linked parts of the nasal vault: (I) The osseous vault (upper vault), formed by paired nasal bones, paired frontal processes of maxilla, and nasal process and spine of frontal bone. (2) The upper cartilaginous vault (middle vault), formed by paired upper lateral cartilages and the quadrangular cartilaginous septum. These cartilages are firmly attached to the bone and underrun it by 3 to 4 mm, so forming a strong supportive mechanism. (3) The lower cartilaginous vault (lower vault), formed by the paired lower lateral cartilages; each has a medial and lateral crus. The two medial crura meet in the midline to form the columella, which is connected by the membranous septum to the caudal end of the quadrangular septal cartilage.
Surgical physiology
Airway studies show that the inhaled air passes upwards in the olfactory cleft from the anterior nares in a parabolic curve to exit through the choanae. Several factors are concerned in the smooth linear flow of the inspired air, the most important of which is thought to be the nasal valve. Other factors include the anterior ends of the inferior arid middle turbinates and the downward direction of the anterior nares.
Surgical pathology
Although the deformities are described separately the lesions and deformities are linked, so that a defect in one structure affects other parts of the nasal vault.
Deformity ofthe bony vault:
Fractures result in the flattening and splaying of the bones making up the osseous vault, and in severe cases the upper lateral cartilages may be separated from their bony attachment.
Deformity of the cartilaginous septum:
(1) Loss of cartilage from haematoma and cell death leads to poor support and saddling in the keystone area of the nose. (2) Fragmentation and reduplication of cartilage produce areas of thickening in the septum. Buckling and dislocation of the septum from the vomerine groove also lead to nasal obstruction. (3) Injury to the subspinale area causes disruption of the caudal end of the septum from the anterior maxillary spine and results in projection of the caudal end of the septum into the nasal vestibule and retraction of the columella. Injury to the anterior nasal spine in childhood may result in impairment of growth and further columella retraction with lengthening of the upper lip. The caudal end of the septum in some instances may be so twisted that it lies transversely, blocking both airways.
Deformity ofthe upper lateral cartilages:
Severe trauma leads to sagging of the cartilages in the keystone area (see above); ballooning of the lower end of the cartilages in the valve area; distortion and asymmetry of the cartilages may result from organization of a haematoma.
Deformity of the lower lateral cartilages may result in loss of tip projection, flaring of alae, widening at the domes, rounding of the anterior nares, with distortion and asymmetry of the cartilages.
Pathological physiology
Trauma which causes saddling of the nasal vault produces mechanical nasal blockage. The air currents passing through the saddle nose show varying degrees of turbulence and eddying, and this results in drying of the nasal mucosa and impaired function of the cilia and mucous blanket. These in turn cause some degree of nasal 'stuffiness', crusting and epistaxis.
Surgical management
In general, repair of the septum and nasal valve is an essential step in the treatment of all cases, and insertion of septal struts of bone or cartilage at the time of the septoplasty may be necessary. Narrowing of the bony vault is normally required to convert width into height and a complete dorsal graft may be needed in the more severe saddle nose deformities.
Mild to moderate saddle nose: Deformity and function can be corrected without the need to insert a complete dorsal graft, but some addition technique may be required to obtain the best results. The addition techniques are: insertion of small 'filler grafts' to the supratip region; insertion of 'battens' or 'buttons' of cartilage to the columella and tip areas, to improve tip projection; surgery to narrow the tip in cases where there is widening at the domes; resection of various wedges from the base of the nasal vestibule, to correct the alar flare; division of the upper lateral cartilages from the septum and back-to-back suturing, to increase the height in the middle vault provided that the septum has been firmly reconstructed.
Severe saddle nose: These cases require the insertion of a complete dorsal graft, which ideally is of cartilage or bone. Autogenous rib cartilage, taken from the eighth rib or the lower half of the seventh rib, provides good grafting material which, having a balanced cross-section, does not warp (Gibson & Davis 1958) .Cartilage has the advantage over bone that it is easy to carve and insert, and it restores the natural springiness associated with the normal nose. Autogenous bone taken from the iliac crest also provides good graft material but leaves a painful donor area for two to three weeks. Alloplastic grafts at present available tend to be rejected; they are best used only as a temporary measure, as in the correction of a saddle deformity in childhood. Although the decision whether to use autogenous cartilage or bone is one of personal preference there are preliminary requirements common to the insertion of both types of graft: There must be good skin cover, and care should be taken not to place tight tapes or splints on the nasal dorsum once the graft is in situ, as this will lead to necrosis of the skin and exposure of the graft. There should be adequate mucosal lining on the deep aspect of the graft, otherwise it may be reabsorbed. A good smooth bed should be prepared for the graft, so that it will not tend to move, and haemostasis must have been secured before insertion.
In the severer types of saddle nose deformity there are obvious advantages in Sercer's external rhinoplasty technique of 'decortication', in which a modified Rethi incision to expose the nasal framework is used (Sercer 1958) .
The deviated noseand the nasal airway'
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A nose may be deviated internally, externally, or both. The deviation may be purely bony, purely cartilaginous, or both. Bony deviations are usually only evident externally, while cartilaginous deviations not only obstruct the airway, but also often cause a cosmetic deformity. Bony deviations are nearly always due to trauma, but cartilaginous deviations may also be developmental. Not only is the fractured nose the commonest facial fracture, but it is the third commonest of all fractures (Dingman & Natvig 1964).
When nasal bones are fractured there may be no displacement, a depression, a lateral angulation, or comminution. The fracture may be compound or simple.
Three factors decide what happens to the nasal bones when they are struck.
(1) The direction of the blow will decide whether the bones are pushed backwards or to one side.
(2) The force of the blow will decide whether the bones are merely displaced or comminuted. (3) The site of impact will decide whether or not there is comminution (this occurs if a severe blow strikes the thicker, high parts of the frontonasal complex) or displacement of a peripheral fragment. Janeki & Wright (1973) have shown that bone heals by osteogenesis provided there is no interposition of soft tissue, in which case there is fibrous union. If small bone fragments are detached and surrounded by soft tissue or blood then they will resorb.
When a force is applied to septal cartilage the effects are more complex. A blow to cartilage will cause an initial compression which will recoil if the force is not severe. If it is severe, then the cartilage will either dislocate or fracture. In a dislocation the cartilage is separated from its attachments to the maxillary spine, the vomerine groove, the ethmovomerine complex and the nasal bones. This results in the cartilage lying deviated, with its inferior edge on one side of the nasal airway and its caudal end dislocated from the columella lying in the opposite nostril. This deviates the tip cartilages to the opposite side.
A complete fracture results in an acute angulation with bilateral nasal obstruction. This is often accompanied by a haematoma and, unless this is evacuated (not aspirated) by multiple incisions, the cartilage in contact with blood will be absorbed. The haematoma is replaced by fibrous tissue in which fragments of cartilage may survive. In adults, cartilaginous fractures heal by fibrous union but in children union is by cartilaginous regrowth (Fry 1967) .
In most instances, however, the effect of a blow striking cartilage is more complex. Gibson & Davis (1958) demonstrated the interlocking stresses existing in septal cartilage. They showed that there, are forces in balance within the matrix of the cartilage, the outer layers 
